While clinical research has translated to longer survival and better quality of life for many patients with cancer, we can't rest on our laurels. With ASCO's Research Priorities to Accelerate Progress Against Cancer, introduced last year and updated this year, we've identified the critical gaps in cancer prevention and care that we believe to be most pressing. These priorities are intended to guide the direction of research and speed progress.
Of course, the effectiveness or number of new treatments is meaningless if patients don't have access to them. Highquality cancer care, including clinical trials, is out of reach for too many patients. Creating an infrastructure to support patients is a critical part of the equation, as is creating connections between clinical practices and research programs. We have much work to do before everyone with cancer has equal access to the best treatments and the opportunity to participate in research. I know that ASCO and the cancer community are up for this challenge. 
Advance of the Year: Refinement of Surgical Treatment of Cancer
Progress in the development of new systemic cancer therapies has not only improved patient survival and quality of life but is now transforming surgical approaches to cancer treatment. The emergence of novel systemic therapiesthose that travel throughout the body and treat cancer cells wherever they are-combined in new and better ways, is significantly changing the role of cancer surgery.
ASCO's selection of Refinement of Surgical Treatment of Cancer as the 2020 Advance of the Year recognizes recent strides seen in the effectiveness of these treatments in reducing the amount of surgery, and even the need for it, while increasing the number of patients who can undergo surgery when needed. In particular, considerable advances have been seen in neoadjuvant therapies-those given before surgery-as reflected in the highlighted studies below. Progress in systemic therapies for pancreatic and kidney, cancers, as well as melanoma, have helped reshape the role of surgical treatment, making them some of this year's most impressive research successes.
• Neoadjuvant combinations of immunotherapies pave the way for more successful less-invasive surgery for patients with advanced melanoma. • Targeted therapy provides alternative to immediate surgery in treatment of renal cell carcinoma. • Upfront treatments make surgery possible for more patients with pancreatic cancer.
This progress is possible, in part, thanks to federal funding. With the number of new US cancer cases set to rise by roughly a third over the next decade, continued investment in research is crucial.
As a cancer survivor and Chair of the Appropriations Subcommittee that funds the National Institutes of Health, I know first-hand that federally funded research can result in breakthroughs that save millions of lives.
-Representative Rosa DeLauro (D-CT)
Additional Major Advances
• Long-term data show that vaccines against human papillomavirus are reducing cervical cancer risk in real-world settings. • Biomarker-driven treatment approach opens the door to personalized care for metastatic pancreatic cancer. • Combinations of different types of therapies suggest that survival can be extended without increasing toxicity. • Growing number of targeted therapies are offering hope for more patients with difficult-to-treat cancers.
ASCO Research Priorities to Accelerate Progress
ASCO's Research Priorities are intended to identify areas on which future research efforts should be focused to help accelerate progress against cancer. The 2020 priorities are listed in no particular order, address unmet needs or help fill a knowledge gap in areas critical to improving patient care and outcomes: Research funded by the National Institutes of Health (NIH) and US National Cancer Institute (NCI) plays a pivotal role in improving our understanding of how to prevent, diagnose, treat, and even cure cancer. In fact, nearly a quarter of the studies highlighted in this year's Clinical Cancer Advances report were supported in part by NIH and NCI.
Due in large part to the nation's investment in cancer research, we have seen tremendous progress over the past few decades:
• 27% decline in cancer death rates (since peak in 1991) 1 • 2.6 million1 cancer deaths have been averted in the United States in the past two decades 2 • 150+ new cancer drugs or indications approved by the US Food and Drug Administration (FDA) since 2006 3 • 2 out of 3 people with cancer now live at least 5 years after diagnosis 4
Funding for Cancer Research
Over the past few years, Congress has demonstrated tremendous bipartisan leadership by passing annual consecutive increases for the NIH. In FY 2020, Congress provided a $2.6 billion funding increase for the NIH. 8 By continuing to invest in biomedical research, we can give our top-notch researchers across the nation and in West Virginia the support they need to continue their work and provide a new sense of hope and optimism for the future.
-Senator Shelley Moore Capito (R-WV)
But our work is far from over.
• Considering biomedical inflation, the NIH's purchasing power is only now just reaching prerecession levels, and NCI's budget is $1.1 billion less than it would be if funding had kept pace with biomedical inflation since FY 2003. 5 • Funding for the NCI has not kept up with overall increases to the NIH. Between FY 2015 and FY 2019, funding for NCI rose 24%, compared with 29% for NIH overall. 6 • Despite increases, NCI is still only able to fund a small fraction of new research proposals (12% in 2018 v 28% in 1997). 7 When we invest in cancer research, everyone benefits.
• Research funded by the NIH generates more than 433,000 jobs and nearly $74 billion in economic activity annually, directly and indirectly. 9 • 67% of Americans say the US government should spend more money on finding treatments and cures for cancer, even if it means higher taxes or adding to the deficit. 10 As long as cancer continues to be the life-threatening burden it is today, our nation must continue to prioritize investment in cancer research. Recent budget increases represent a promising future of renewed focus on federally funded cancer research.
Contact your members of Congress to urge their continued support for NIH and NCI funding. The ACT Network makes it easy for you to reach them directly. Visit asco.org/actnetwork to take action.
About Clinical Cancer Advances
ASCO's Clinical Cancer Advances report highlights current trends in the field and identifies cancer research priorities that have great potential to advance progress against cancer. The report, now in its 15th edition, is developed by a 201 member editorial board of experts in a range of cancer types, subspecialties, and care issues. The editors reviewed scientific literature published in peer-reviewed journals or presented at major medical conferences, primarily from October 2018 to September 2019, and selected advances that improve meaningful patient outcomes and have a strong scientific impact. The editors also proposed priority areas of research that address vital unmet needs in cancer care and have the potential to improve the knowledge base for clinical decision-making.
About the American Society of Clinical Oncology and the Association for Clinical Oncology
The American Society of Clinical Oncology (the Society) and the Association for Clinical Oncology (the Association) are committed to making a world of difference in cancer care. The Society and the Association represent nearly 45,000 oncology professionals who care for people living with cancer. Through research, education, and promotion of the highest-quality patient care, the Society works to conquer cancer and create a world where cancer is prevented or cured, and every survivor is healthy. The Association works to ensure that all individuals with cancer have access to high-quality, affordable care; that the cancer care delivery system supports oncology providers in their delivery of optimal cancer care; and that our nation supports federal funding for cancer research as well as efforts centered on cancer prevention, drug development, and clinical trials. Learn more at www.ASCO.org, explore patient education resources at www.Cancer.Net, and follow us on Facebook, Twitter, LinkedIn, Instagram, and YouTube. Learn more about the Association at www.ascoassociation.org and follow us on Twitter.
About Conquer Cancer, the ASCO Foundation
Conquer Cancer funds research into every facet of cancer to benefit every patient, everywhere. As ASCO's foundation, Conquer Cancer helps turn science into a sigh of relief for patients around the world by supporting groundbreaking research and education across cancer's full continuum. Nearly a third of the clinical trials included in this report were conducted by researchers who received funding from Conquer Cancer through Young Investigator Awards or Career Development Awards to grantees and have continued their careers in oncology research. For patients with locally advanced melanoma, surgery to remove the tumor along with radical lymph node dissection-the removal of most of the lymph nodes near the tumor-has long been the standard of care. The success of systemic treatment following lymph node dissection (known as adjuvant therapy) has set the stage for neoadjuvant therapy (therapy before surgery), including strategies using targeted therapies and immunotherapies. Two studies this past year examined the efficacy and safety of presurgery combination immunotherapy treatments. These studies are already changing practice, helping patients with locally advanced melanoma avoid surgery in many cases.
In the NeoCombi trial (ClinicalTrials.gov identifier: NCT01972347), 10a Australian researchers examined the combination of two molecularly targeted drugs-dabrafenib and trametinib-given before surgery in patients with stage IIIC melanoma with the BRAF V600 mutation. Not only did the majority of the 35 patients (86%) on the trial respond by the time of resection, but almost half (46%) had a complete response, according to Response Evaluation Criteria in Solid Tumors (RECIST).
Treatment also made it easier to surgically remove the tumor and surrounding tissue in nearly half of patients (46%). Toxicities were generally similar to those that occur in patients treated with these therapies for metastatic disease. Most patients (80%) experienced fever. Just over half of patients (51%) had serious adverse events. Given the findings, neoadjuvant dabrafenib and trametinib should be considered for patients with stage IIIC melanoma with the BRAF V600 mutation.
In a second trial, OpACIN-neo (ClinicalTrials.gov identifier: NCT02977052), 11 researchers evaluated a less-toxic approach to combining two immunotherapies (treatments that help the body's own immune system find and destroy cancer cells)-ipilimumab and nivolumab. Previous work has demonstrated the efficacy of adjuvant ipilimumab plus nivolumab for the treatment of locally advanced melanoma; however, this efficacy came at the cost of increased toxicity.
In OpACIN-neo, researchers evaluated several alternative dosing strategies. Patients with stage III melanoma that was still treatable with surgery who received 1 mg/kg ipilimumab and 3 mg/kg nivolumab every 3 weeks for two cycles had high radiologic objective and pathologic response rates (57% and 77%, respectively). Importantly, these patients were considered high risk, with disease that had spread to at least one lymph node near the tumor. While this regimen was effective, patients experienced fewer grade 3/4 adverse events in the first 12 weeks than standard dosing (ipilimumab 3 mg/kg plus nivolumab 1 mg/kg every 3 weeks for four cycles). Reduced neoadjuvant dosing of ipilimumab and nivolumab could make treatment more tolerable-yet still effective-in patients with advanced melanoma. Long-term outcomes are awaited to determine if this less-toxic approach can be recommended as a standard of care.
Targeted Therapy Provides Alternative to Immediate Surgery in Treatment of Renal Cell Carcinoma
In the absence of effective systemic therapies, surgical resection has traditionally been the primary treatment of many solid tumor cancers, including renal cell carcinoma (RCC). Landmark research from 2001 demonstrated improved survival with removal of the cancerous kidney (primary cytoreductive nephrectomy, or CRNx) followed by immunotherapy compared with immunotherapy alone (interferon alpha-2b). As a result of these data, thousands of individuals have since undergone CRNx. Results from two randomized controlled trials published this past year provide evidence for an alternate treatment approach that might eliminate the need for surgery.
The CARMENA trial (ClinicalTrial.gov identifier: NCT00930033) 12 demonstrated that systemic therapy with sunitinib alone was comparable to cytoreductive nephrectomy followed by sunitinib in patients with metastatic RCC classified as poor or intermediate risk of survival. In this trial, 450 patients with metastatic RCC were randomly assigned to receive either nephrectomy followed by sunitinib or sunitinib alone. Nephrectomy was performed within 28 days of random assignment in the adjuvant treatment arm; sunitinib was started within 21 days of random assignment in the sunitinib-only group.
Sunitinib alone was no worse than surgery followed by sunitinib. Median overall survival was longer for patients receiving only sunitinib-18.4 months compared with 13.9 months. Median overall survival was also longer for patients classified as intermediate or poor risk with sunitinib only compared with surgery plus sunitinib-23.4 months v 19.0 months and 13.3 v 10.2 months, respectively. Grade 3 or greater adverse events were slightly higher in the sunitinib-only arm (42.7%), compared with nearly a third of patients (32%) in the nephrectomy-sunitinib arm. These included physical weakness/lack of energy, hand-foot syndrome, anemia, and neutropenia.
Results from the SURTIME trial (ClinicalTrials.gov identifier: NCT01099423) 13 indicate that a surgery-first approach did not improve the progression-free survival rate compared with delaying cytoreduction until after treatment with sunitinib for patients with primary clear cell metastatic RCC. A total of 99 patients were included, with a median follow-up of more than 3 years. At 28 weeks, the progression-free survival was comparable for the two arms (42%-43%). Median overall survival, however, was 32.4 months for those who received sunitinib first and delayed surgery, compared with 15.0 months for those who went immediately to surgery. The results of an exploratory analysis suggest that patients with disease that progressed despite pretreatment with sunitinib had worse prognosis and were less likely to have good results following nephrectomy.
Both studies highlight the evolving role of systemic treatment in patients with metastatic RCC.
Upfront Treatments Make Surgery Possible for More Patients With Pancreatic Cancer
While surgical resection offers the best chance of survival for patients with pancreatic cancer, many either have tumors that are surgically difficult to remove entirely (borderline resectable) or cannot be removed at all (locally advanced). Two preliminary studies suggest that more patients may be eligible for surgery following upfront treatment, though confirmation is needed with randomized trials. One treatment approach, published in the past year, combined a chemotherapy regimen, called FOLFIRINOX for short, with radiotherapy and has already shown promise in making patients eligible for surgery. FOLFIRINOX consists of three chemotherapy drugs: folinic acid (also known as leucovorin), fluorouracil (along with leucovorin), irinotecan, and oxaliplatin. In a similar study published in 2019, the addition of the blood pressure treatment losartan to the FOLFIRINOX/ radiotherapy combination showed even better results.
In a single-arm phase II study (ClinicalTrials.gov identifier: NCT01591733), 13a researchers investigated neoadjuvant FOLFIRINOX plus radiotherapy in 48 patients with borderline resectable pancreatic ductal adenocarcinoma. Following FOLFIRINOX, patients were restaged. Those with resolution of vascular involvement received a short course of proton radiation with capecitabine. Patients with persistent vascular involvement received standard radiotherapy with fluorouracil or capecitabine.
Surgery was performed either 1-3 weeks after a short course of radiotherapy or 4-8 weeks after a long course for patients who met the requirements for surgery. Among 31 patients who underwent surgery, more than two-thirds (67%) of the patients had negative margins (no cancer cells seen on pathologic examination). Median progression-free survival for all patients in the trial was 14.7 months, and overall survival was 37.7 months. Among those patients who were able to undergo resection, however, progression-free survival was significantly improved (48.6 months). Median overall survival had not been reached for this group, but overall survival at 2 years was 72% (compared with 56% for all patients). Grade 3 or higher adverse events occurred in 19% of patients, with diarrhea, neutropenia, and peripheral neuropathy being the most common severe events. This study was funded in part by the NCI.
Another study explored the benefit of adding the common blood pressure medicine losartan to neoadjuvant FOLFIRINOX and radiation in adults with locally advanced pancreatic cancer. The renin-angiotensin-aldosterone (RAA) system plays roles in cell proliferation, metabolism, and growth and regulates blood pressure, electrolyte, and fluid levels and cardiac output. Because losartan works by mediating the RAA system, researchers speculated that the therapy could help further reduce the size of pancreatic tumors, allowing more patients to undergo surgery.
In a single-arm phase II study (ClinicalTrials.gov identifier: NCT01821729), 14 all patients with locally advanced pancreatic cancer received FOLFIRINOX and losartan, and those with radiographically resectable tumors received shortcourse proton radiotherapy and capecitabine. Patients with persistent vascular involvement received standard longcourse radiotherapy with fluorouracil or capecitabine. This approach resulted in more than half of patients (61%) going on to surgery and surgical margins (the tissue surrounding the removed tumor) that were free of cancer cells.
Surgery was performed either 1-3 weeks after a short course of radiotherapy or 4 to 8 weeks after a long course. Overall, median progression-free survival was 17.5 months for the 49 patients in the federally funded study, and overall survival was 31.4 months. In comparison, among the 34 patients who were able to undergo resection, progression-free survival and overall survival were 21.3 and 33.0 months, respectively.
The results with the addition of losartan compared favorably to a similar trial published in 2018. That study was also single-arm, phase II trial and included 48 patients with newly diagnosed, previously untreated, localized pancreatic cancer determined to be borderline resectable. Grade 3 or higher adverse events occurred in 51% of patients, with neutropenia, thrombocytopenia, diarrhea, and nausea/vomiting being the most common severe events. Grade 1/2 peripheral neuropathy was also common. This study was funded in part by the NCI.
ADVANCES IN CANCER PREVENTION
Thanks to research, treatment options are increasing in number and efficacy across multiple types of cancer and for diverse populations of patients, even as side effects are minimized and better managed to maximize patients' quality of life. Preventing cancer, however, remains a high priority to improve public health.
Cancer prevention encompasses many strategies, including lifestyle changes that can minimize cancer risk, better screening tools to diagnose cancer sooner, and approaches that can prevent cancer by preventing infection by cancercausing organisms. To advance cancer prevention, however, means not only figuring out which new approaches will work but also implementing those approaches proven to be effective in relevant populations.
Longer Real-World Follow-Up Validates That HPV Vaccines Reduce Cervical Cancer Risk
Vaccines against several forms of human papillomavirus (HPV) were developed and licensed for adolescents and young adults to prevent HPV infection, which can lead to cervical cancer and anogenital warts later in life. 15 Since the first vaccine was licensed in 2006, nearly 100 countries have instituted HPV vaccination programs. Currently in the United States, the vaccine is approved for females and males age 9-45 years. 16 Clinical trials that led to vaccine approvals showed nearly 100% protection against persistent cervical infections with HPV types 16 and 18, which account for 70% of cervical cancers and 86%-95% of all other HPV-associated cancers. 17 In a 2019 analysis of data from 40 trials in 14 high-income countries, researchers reported that the prevalence of HPV 16 and 18 dropped by 83% among females age 13-19 years and by 66% in young women age 20-24 years in the 5-8 years after the introduction of HPV vaccination. 18 The prevalence also decreased for women age 25-29 years (most of whom are unvaccinated in the general population) in the same period. Decreases in prevalence were also seen for HPV 31, 33, and 45 for females age 13-24 years.
The researchers also looked at the population-level impact of vaccination on rates of precancerous cervical lesions (cervical intraepithelial neoplasia grade 2+, or CIN2+). Among those screened for CIN2+, researchers found a decrease of 51% in incidence in females age 15-19 and 31% among women age 20-24 years. The study results not only provide strong evidence that HPV vaccines prevent cervical cancer in real-world settings but also bolster the importance of vaccination programs worldwide.
Large Study Finds No Cancer Protection Benefit From Vitamin D Supplements
By helping the body absorb calcium, vitamin D is important to bone health. This fat-soluble vitamin is also important to the function of muscles, nerves, and the immune system. It is found in a relatively small number of foods, and through sun exposure the body produces some vitamin D for itself.
In recent years, some small observational studies have suggested that low levels of vitamin D in the blood may be associated with greater risks of cancer. Larger studies were needed, however, to determine if the link could hold up to a more rigorous analysis.
In a large federally funded, randomized, double-blind, placebocontrolled trial published in 2019, the Vitamin D and Omega-3 Trial (VITAL; ClinicalTrials.gov identifier: NCT01169259), 19 researchers could not reproduce the links between low vitamin D and increased risk of cancer. More than 25,000 healthy people were randomly assigned to receive either 2,000 IU per day of vitamin D3 (along with omega-3 fatty acid supplementation) or placebo. Men enrolled in the trial had to be at least 50 years of age, and women had to be at least 55 years.
After a median follow-up of more than 5 years, there were no differences between those who received vitamin D/omega-3 supplements and those who did not in terms of death from cancer, invasive cancer of any type, breast cancer, prostate cancer, or colorectal cancer. These study results mean that otherwise healthy people do not benefit from vitamin D supplementation to prevent cancer. This study was funded in part by the NIH.
ADVANCES IN MOLECULAR DIAGNOSTICS
Molecular diagnostics can be used for early detection of cancer, prognosis, and prediction of therapy efficacy. These tools also help us understand differences between cancers of the same histologic type. Molecular diagnostics are tests that determine the presence of biomarkerscellular constituents that can be measured from blood, urine, tumor, or other samples. It is hoped that biomarkers will be able to provide information about the presence and prognosis of a cancer. Biomarkers could also help identify cancer earlier, particularly in people at increased risk, leading to improved survival.
Molecular Detection and Treatment of Testicular Germ Cell Tumors Advanced Through the Genomic Revolution
An increasing understanding of the molecular basis of cancer now enables molecular detection using biomarkers, as well as selection of patients likely to benefit from molecularly targeted treatment approaches. Research into genomic biomarkers in testicular germ-cell tumors has ushered in a new era of treatments for patients with these cancers.
Several classic protein-based germ-cell tumor markers have been used for decades in patients with testicular cancer. The tests, however, are not very accurate. In a 2019 study, investigators looked at serum levels of the genomic biomarker microRNA371 (M371) as a strategy to stage testicular germ-cell tumors and assess response to treatment. Prior studies of a test measuring this marker were encouraging, but additional studies were needed.
In a new study conducted this past year, the investigators demonstrated that the M371 test was very accurate (sensitivity of 90%, specificity of 94%) for predicting clinical stage, tumor size, and response to treatment of testicular germ-cell tumors. 20 The results of this study mark a significant advance in the use of molecular biomarkers as effective tools for diagnosis and disease management. They represent an improvement over currently used tests (b-human chorionic gonadotropin and a-fetoprotein [AFP] for testicular cancers) that is expected to affect patient care going forward should M371 receive FDA approval.
First Biomarker-Driven Approach to Treatment of Metastatic Pancreatic Cancer
The BRCA gene is associated with DNA damage repair; thus, mutated BRCA in which DNA damage repair is hindered can lead to the development of cancer. BRCA mutations identified through genetic/molecular testing can serve as biomarkers for cancer. Biomarkers can also inform which therapy may be the most effective treatment. Germcell BRCA testing is already routinely done to detect families with high risk, as well as to identify patients with breast or ovarian cancer likely to benefit from olaparib.
Olaparib is an oral PARP (poly [ADP-ribose] polymerase) inhibitor. It works by blocking a process that repairs damage to DNA, which ultimately promotes cell death. The federally funded randomized phase III POLO trial (ClinicalTrials.gov identifier: NCT02184195) 21 was designed to test treatment with olaparib as a maintenance strategy after the control of metastatic pancreatic cancer using first-line chemotherapy.
The trial enrolled 154 patients with metastatic pancreatic cancer who were identified as having germline BRCA mutation to receive olaparib or placebo following initial platinum-based chemotherapy. In this population of patients, olaparib significantly delayed cancer progression compared with placebo, with a median progression-free survival of 7.4 months compared with 3.8 months for the placebo group. Two years after initiating olaparib, pancreatic cancer in 22.1% of patients had not progressed, compared with 9.6% of those treated with placebo, in whom the cancer had not progressed. This study was funded in part by the NCI.
GERMLINE GENETIC TESTING: ASCO PROVISIONAL CLINICAL OPINION
In January 2019, ASCO issued a Provisional Clinical Opinion (PCO) stating that germline genetic testing for cancer susceptibility-including testing for BRCA mutations-may be discussed with patients with pancreatic cancer even if there is no clear family history. For more details, view the PCO at https:// ascopubs.org/doi/full/10.1200/JCO.18.01489.
CANCER TREATMENT ADVANCES
Our understanding of the biology of cancer continues to grow rapidly, leading to new types of targeted treatments and novel therapeutic approaches. In the past year, treatments were combined in new ways, optimal dosing and scheduling were identified for existing treatments, and adverse events were reduced. Researchers also identified groups of patients more likely to benefit from specific treatments and made strides in surgery and radiotherapy.
SURGERY

Aggressive Treatment Improves Disease Control in Certain Patients With Stage IV Lung Cancer
A growing body of evidence suggests that more aggressive treatment with radiation (known as local consolidative therapy) or surgery extends survival for select patients with stage IV non-small-cell lung cancer (NSCLC) with spread limited to a small number of metastases (oligometastatic) outside of the lungs. The concept behind local consolidative therapy is that oligometastatic disease may represent an intermediate state between locally advanced disease and unequivocally metastatic disease. Small trials have suggested that ablative therapy (surgery or stereotactic radiation) to a few sites of metastatic disease (local consolidative therapy) extends progression-free survival.
In 2016, researchers published early data from a randomized study that examined this approach. The trial was closed early after it demonstrated an 8-month benefit in progression-free survival for patients who received local consolidative therapy compared with maintenance therapy or observation. In 2019, researchers published updated results from the phase II randomized trial (ClinicalTrials.gov identifier: NCT01725165) 22 of 49 patients with stage IV NSCLC with up to three metastatic sites and stable disease for 3 months after first-line systemic therapy. Patients in the study were randomly assigned to maintenance therapy/ observation or local consolidative therapy (surgery or radiotherapy) and observation/maintenance therapy. This study was funded in part by the NCI.
The median progression-free survival was more than three times longer for patients undergoing local consolidative therapy compared with the maintenance/observation group-14.2 months v 4.4 months. Likewise, median overall survival more than doubled in the local consolidative therapy group (41.2 months v 17.0 months). The findings are important because they support the notion that the oligometastatic state represents a unique tumor biology that may be managed effectively with local therapy. No patient reported severe adverse events (grade 3 or greater) beyond those reported in the earlier publication. This approach is now being tested in phase III randomized trials.
Open Surgery Proves Superior to Minimally Invasive Surgery for Early-Stage Cervical Cancer
Minimally invasive surgery has largely been adopted for the surgical treatment of early-stage cervical cancer. Guidelines in the United States and Europe, however, allow for either laparotomy (open surgery) or laparoscopy (minimally invasive surgery performed with either conventional or robotic techniques) to be used for radical hysterectomy in patients with early-stage (IA1 to IIA) cervical cancer. Two important studies recently showed superior survival for patients who received open surgery to treat cancer.
In the LACC trial (ClinicalTrials.gov identifier: NCT00614211), 23 researchers reported worse progression-free survival and overall survival with minimally invasive surgery in a randomized controlled trial comparing the approach to open abdominal radical hysterectomy in more than 600 women with early-stage cervical cancer (IA1, IA2, or IB1). At 3 years, progression-free survival was 91.2% v 97.1% and overall survival was 93.8% v 99.0% with minimally invasive surgery and open surgery, respectively. These differences remained statistically significant after adjusting for relevant prognostic factors.
Similar findings were reported in a second study based on retrospective data from the National Cancer Database. 24 Half of the more than 2,000 women in the dataset underwent minimally invasive radical hysterectomy and the remainder had open surgery. The 4-year mortality rate was higher among patients treated with minimally invasive radical hysterectomy-9.1% v 5.3%.
Together, these studies call into question whether laparoscopic hysterectomy for early-stage cervical cancer should remain a standard of care. Further research is necessary to determine if there is a patient population for which this approach results in acceptable clinical outcomes.
RADIOTHERAPY
Stereotactic Radiation Prolongs Survival in Patients With a Limited Number of Metastases
Patients with oligometastatic disease and a well-controlled primary tumor may be eligible for a curative treatment approach. The use of radiotherapy and/or surgery, called "local consolidative therapy," has been suggested as an approach to treat limited cancer metastases with the intention of eradicating disease.
The phase II SABR-COMET trial (ClinicalTrials.gov identifier: NCT01446744), 25 published in 2019, is one of the first randomized trials to compare stereotactic ablative radiotherapy with standard palliative care aimed at minimizing symptoms and preventing complications.
The trial included 99 patients with one to five metastatic lesions. Primary cancers were predominantly breast, colorectal, lung, or prostate. Overall survival in the stereotactic radiotherapy group was more than a year longer, 41 months, v 28 months in the standard of care group. Adverse events with radiotherapy were more common than with standard care. Only 9% of the 33 patients receiving standard care had an adverse event of grade 2 or more compared with 29% of the 66 patients receiving radiotherapy. The most common adverse events were fatigue, trouble breathing, and pain. In addition, three deaths in the radiotherapy group were considered to be treatment related. Phase III trials are needed to validate the findings, determine the number of metastases to treat, and identify how to balance improved cancer control with increased toxicity.
Trials Confirm Cisplatin Plus Radiotherapy as Standard Care for HPV-Positive Head and Neck Cancer
HPV-positive squamous cell carcinoma has a very good prognosis when treated with cisplatin and radiotherapy; however, cisplatin carries risk of severe acute adverse events and late toxicity. As a result, there has been substantial interest in treatment de-escalation strategies in HPV-driven head and neck cancer. Early trials of the targeted drug cetuximab in combination with radiation suggested both a survival and toxicity advantage for cetuximab.
Two complementary trials evaluated the noninferiority of cetuximab plus radiotherapy compared with cisplatin plus radiotherapy. Data from these trials turned out to be practice-changing: both showed that the combination of radiation and cetuximab led to worse outcomes than the combination of radiation and cisplatin. In addition, toxicities appeared to be similar with cetuximab.
After 2 years of follow-up in the 334-patient De-ESCALaTE trial (ClinicalTrials.gov identifier: NCT01874171), 26 patients who received cisplatin had longer overall survival compared with those who received cetuximab-97.5% v 89.4%. There was no difference between the two patient groups in terms of severe adverse events (grade 3 or greater) that did not last long and/or were chronic.
The second trial (805 patients), RTOG 1016 (Clinical-Trials.gov identifier: NCT01302834), 27 showed similar results, with 5-year estimated survival at 77.9% in the cetuximab group compared with 84.6% for the cisplatin group. The proportions of acute to moderate toxicity and late moderate to severe toxicity were lower for those receiving cisplatin compared with those receiving cetuximab. While surprising, the outcomes of these trials have defined cisplatin plus radiotherapy as the standard of care in patients with HPV-positive squamous cell carcinoma.
TAPUR
ASCO's Targeted Agent and Profiling Utilization Registry
Study (TAPUR; ClinicalTrials.gov identifier: NCT02693535) continues to enroll patients and report findings on patient outcomes. TAPUR evaluates antitumor activity of commercially available, targeted anticancer drugs when used outside of their FDA-approved indications. It aims to identify new uses for existing, effective treatments that target tumor genomic profiles.
More than 2,350 participants have been registered and more than 1,700 treated with a TAPUR study therapy. Based on treatment responses in the first stage of the study, patient cohorts are either expanded to stage II for further study or permanently closed. To see the full list of patient cohort updates, visit tapur.org/news.
COMBINATION THERAPY
Antibody Drug Conjugate Delays Recurrence of HER2-Positive Breast Cancer
Trastuzumab emtansine (T-DM1) was approved by the FDA in 2019 for adjuvant (postoperative) treatment of patients with residual invasive disease after neoadjuvant (preoperative) treatment with a regimen that included a taxane and trastuzumab. T-DM1 only benefits patients with breast cancers that overexpress a protein called human epidermal growth factor receptor 2 (HER2), which promotes the growth of cancer cells. HER2 is overexpressed in roughly 14% of women with breast cancer. 28 Trastuzumab, a monoclonal antibody directed against HER2, has been transformative in the care of patients with HER2-positive breast cancer since it was first approved in 1998. T-DM1 links the biologic drug trastuzumab with the chemotherapy drug emtansine. This allows for selective delivery of the chemotherapy drug into HER2-overexpressing cells, resulting in cell cycle arrest and apoptosis.
The 2019 approval of adjuvant T-DM1 29 came in response to the phase III KATHERINE trial (ClinicalTrials.gov identifier NCT01772472), 30 which included nearly 1,500 patients. All patients had residual invasive disease following neoadjuvant treatment with taxane-and trastuzumab-based regimens and were randomly assigned in a 1:1 fashion to receive 14 cycles of adjuvant trastuzumab (the current standard of care) or 14 cycles of adjuvant T-DM1. Those who received adjuvant T-DM1 had a 50% lower risk of recurrence of invasive disease or death compared with those who received postoperative trastuzumab.
Immunotherapy Combined With Chemotherapy Delays Cancer Progression in a Group of Patients With Metastatic Triple-Negative Breast Cancer
In triple-negative breast cancer, the three most common types of receptors that drive most breast cancer growth are not expressed-estrogen and progesterone receptors (ER and PR), and HER2. Those patients with cancers that are negative for ER, PR, and HER2, otherwise known as triplenegative breast cancers, have not been able to benefit from hormone-targeted or HER2-targeted therapies, and as a result, chemotherapy has been the only option for systemic therapy. Unfortunately, for patients with metastatic triple-negative breast cancer, prognosis is extremely poor, with average survival rates of 18 months or less from the time of metastatic diagnosis.
This past year, results from IMpassion130 were presented and published, (ClinicalTrials.gov identifier: NCT02425891) 31 showing that combining the programmed cell death-ligand 1 (PD-L1) targeted therapy atezolizumab with a common chemotherapy (nanoparticle albumin-bound [nab] paclitaxel) improved progression-free survival in patients with triplenegative breast cancer. In the entire study population, patients receiving the combination had a progression-free survival of 7.2 months, compared with 5.5 months for those who received placebo plus nab-paclitaxel. Patients were stratified by PD-L1 immune cell (IC) status (positive or negative), and authors found that the benefit of atezolizumab was limited to the PD-L1 IC-positive population. In the PD-L1 ICpositive population, progression-free survival was 7.5 months with the combination and 5.0 months with nab-paclitaxel alone. In the PD-L1 IC-positive population, progression-free survival was not markedly different between arms.
Atezolizumab plus nab-paclitaxel was approved by the FDA in March 2019 for this population and is already in widespread use. 32 Adding Ribociclib to Endocrine Therapy Improves Survival in Young Women With Advanced ER-Positive/ HER2-Negative Breast Cancer
Premenopausal women with breast cancer tend to have more aggressive disease with worse survival than those who are postmenopausal, and they are often under-represented in clinical trials compared with older women. Research suggests that breast cancer in premenopausal women may be biologically different. Despite this, the recommended treatment of women with hormone receptor-positive (HRpositive), HER2-negative breast cancer has historically been similar for both groups.
Results from an interim analysis of the MONALEESA-7 (ClinicalTrials.gov identifier: NCT02278120) 33 trial indicate that combining the CDK4/6 inhibitor ribociclib with endocrine therapy provides an overall survival advantage for preand perimenopausal women with advanced HR-positive, HER2-negative breast cancer, compared with standard endocrine therapy plus placebo. The trial enrolled 335 patients, and the estimated overall survival with ribociclib at 42 months was 70.2%, compared with 46% for women who received placebo plus standard treatment. Endocrine therapy consisted of goserelin plus either a nonsteroidal aromatase inhibitor (ie, letrozole or anastrozole) or tamoxifen.
Overall survival was a prespecified secondary endpoint of this trial (progression-free survival was also improved and had been reported previously). Adverse events with ribociclib were similar to those seen in previous studies. Neutropenia was greater for patients receiving ribociclib (63.5% v 4.5%). Hepatobiliary toxic effects (11% and 6.8%, respectively) and abnormal heart rhythm (in 1.8% and 1.2%, respectively) were also greater for patients who received ribociclib.
survival benefit in pre-or perimenopausal women with HRpositive, HER2-negative advanced breast cancer. These findings represent an important step forward for the treatment of women with this disease.
More Highly Targeted Drug Combinations Work Together to Improve the Survival for Prostate and Kidney Cancer
The efficacy of single-agent targeted and immune therapies has led researchers to investigate potentially more powerful combinations. The hope is that these multipronged approaches will further extend survival without increasing toxicity. Two studies in RCC published this year have advanced the case for combining immunotherapies with a type of targeted therapy called tyrosine kinase inhibitors in the first-line treatment setting. In the KEYNOTE-426 trial (ClinicalTrials.gov identifier: NCT02853331), 34 investigators demonstrated that treatment with the combination of axitinib and pembrolizumab resulted in significantly longer survival and better response than with standard sunitinib alone in patients with previously untreated metastatic RCC. Axitinib is a tyrosine kinase inhibitor that works by blocking the growth of blood vessels, and thus the flow of blood, to a tumor. Pembrolizumab is a PD-1 targeted immunotherapy, called an immune checkpoint inhibitor, that works by helping the immune system identify and target cancer cells. Axitinib is better tolerated than sunitinib, making it an attractive addition to pembrolizumab.
In the study, the estimated 18-month overall survival was 82.3% and 72.1%, respectively, for the combination of axitinib and pembrolizumab compared with sunitinib (standard therapy). Progression-free survival was also greater for the combination therapy-15.1 v 11.1 months. Grade 3 or greater adverse events from any cause were 75.8% for combination therapy and 70.6% for sunitinib.
In a second trial, called JAVELIN Renal 101 (Clinical-Trials.gov identifier: NCT02684006), 35 investigators demonstrated longer progression-free survival with the combination of avelumab (a PD-L1 targeted immunotherapy) and axitinib compared with standard sunitinib therapy in patients with advanced, newly diagnosed RCC. The median progression-free survival was 13.8 months for the combination v 7.2 months for sunitinib. The rate of any adverse events and those grade 3 or greater were comparable in the two groups (71%).
In prostate cancer, new research has shown that combining different types of drugs that target the androgen pathway is effective in treating men newly diagnosed with metastatic prostate cancer. In the ENZAMET trial (Clinical-Trials.gov identifier: NCT02446405), 36 investigators demonstrated that combining the targeted androgen receptor inhibitor enzalutamide with standard androgen suppression improved progression-free survival and overall survival over less-specific targeted androgen-receptor therapy (standard nonsteroidal antiandrogen drugs bicalutamide, nilutamide, or flutamide).
Prostate cancer is stimulated to grow by high levels of androgens. The cancer, however, can become resistant, with the ability to survive with even a small amount of androgen. Enzalutamide works by blocking androgen from supporting tumor growth in a more specific way than standard hormone therapies. Overall survival at 3 years was estimated to be 80% for the enzalutamide group, compared with 72% for the standard therapy group. Clinical progression-free survival was 67% and 37% at 3 years, respectively. Serious adverse events were more common with enzalutamide; 1,125 men were randomly assigned, and 563 received enzalutamide; seven patients experienced seizures, and six discontinued treatment as a result.
These studies demonstrate progress in data needed to balance efficacy and toxicity and to gain a more favorable efficacy profile. In April 2019, the FDA approved pembrolizumab plus axitinib for the first-line treatment of patients with advanced RCC. 37 Approval was based on KEYNOTE-426. In May 2019, the FDA approved avelumab plus axitinib for first-line treatment of patients with advanced RCC. 38 Approval was based on JAVELIN Renal 101. Also in 2019, the FDA granted priority review to enzalutamide for the treatment of men with metastatic hormone-sensitive prostate cancer. Taken together, these trials are changing standard first-line therapy for advanced-stage kidney and prostate cancer.
Addition of Lomustine to Temozolomide Improves Survival in Glioblastoma
Glioblastoma (also known as glioblastoma multiforme, or GBM) is a fast-growing brain tumor. Glioblastoma is challenging to treat for several reasons: many drugs do not cross into the brain easily, or prove toxic to other brain tissues; glioblastomas are generally resistant to conventional therapies; surgery can be difficult depending on the location of the tumor in the brain; and radiation therapy can damage adjacent tissue.
Since its approval in 2005, 39 temozolomide has been a mainstay of treatment of adults with newly diagnosed glioblastoma, used concurrently with radiotherapy and also as maintenance therapy after radiotherapy. Temozolomide is especially effective at extending survival among patients with tumors that have a particular marker (methylation of the MGMT gene promoter) associated with treatment sensitivity.
Lomustine is an alkylating anticancer drug that alters tumor DNA to prevent replication and hasten cell death. Lomustine is also able to cross the blood-brain barrier, making it an attractive addition to temozolomide for glioblastoma treatment. Based on preclinical research and positive, small phase II study results, researchers conducted an open-label randomized phase III trial to evaluate the combination of lomustine and temozolomide in patients with newly diagnosed glioblastoma positive for methylated MGMT gene promoter.
In the CeTeG/NOA-09 trial (ClinicalTrials.gov identifier: NCT01149109), 40 129 patients were randomly assigned to receive temozolomide with radiation or temozolomide plus lomustine with radiation. Patients who received the combination treatment had a significantly improved median overall survival compared with those who received only temozolomide-48.1 months compared with 31.4 months, respectively. There was slightly more toxicity with lomustine/temozolomide, mainly related to myelosuppression. Although these results are exciting, this was a small study, and larger studies will be needed to confirm these results and weigh the benefit of this combination therapy against the increased toxicity.
In First Major Advance in Decades, Immune Checkpoint Inhibitor Prolongs Survival in Extensive Small-Cell Lung Cancer When Added to First-Line Chemotherapy
In extensive-stage small-cell lung cancer (SCLC), where disease has spread throughout both lungs, to the lymph nodes on the opposite side of the chest from the primary tumor, or to other parts of the body, current treatment relies on platinum-based chemotherapy and the drug etoposide. Etoposide was approved in the early 1980s, 41 and there have been no major advances in the treatment of extensivestage SCLC since that time. A number of phase III trials have been conducted to evaluate other chemotherapy regimens or the addition of targeted therapies. None of these strategies, however, have been successful.
The IMpower 133 study (ClinicalTrials.gov identifier: NCT02763579) 42 was a double-blinded phase III trial assessing the immunotherapy atezolizumab in combination with chemotherapy. Atezolizumab is an anti-PD-L1 monoclonal antibody. For the study, 403 patients with extensivestage SCLC received carboplatin and etoposide chemotherapy with or without atezolizumab. Patients who received atezolizumab had significantly longer overall survival and progression-free survival-12.3 and 5.2 months, respectivelycompared with carboplatin and etoposide alone (10.3 months and 4.3 months). In general, adverse events were comparable for the two treatment strategies, though immunerelated adverse events (eg, rash and hyperthyroidism) were more common among patients who received atezolizumab.
The findings led to FDA approval of atezolizumab in combination with chemotherapy in March 2019. 43 The combination therapy has become the standard of care for extensive-stage SCLC in the United States.
Double and Triple Combinations of Targeted Therapy for BRAF-Mutated Metastatic Colorectal Cancer Improves Overall Survival
Approximately 8% to 15% of metastatic colorectal cancers (CRCs) carry the BRAF V600E mutation, which is associated with worse survival and poorer response to standard therapy. 44, 45 However, single drugs aimed at inhibiting BRAF have not been effective against BRAF-mutated CRCs. 46 Inhibition of the BRAF pathway results in upregulation of the EGFR pathway, which results in lack of effectiveness. Adding the EGFR inhibitor blocks the upregulated pathway so that the treatment becomes effective-with both the EGFR and BRAF portions of the pathway being blocked. Preclinical data suggest inhibition of EGFR and/or MEK is needed to inhibit the BRAF pathway in CRC. 47 Therefore, multidrug therapy has raised interest as a potentially more potent therapy for these cancers.
Following a pilot study, the BEACON CRC trial (Clinical-Trials.gov identifier: NCT02928224) was initiated to compare either encorafenib (BRAF inhibitor) plus cetuximab or encorafenib plus cetuximab and binimetinib (MEK inhibitor) to the investigator's choice of cetuximab plus either irinotecan or FOLFIRI (5-fluorouracil, leucovorin, irinotecan). [48] [49] [50] More than 600 patients with BRAF V600E-mutated metastatic colorectal cancer were randomly assigned to one of the three arms. Median overall survival was significantly improved for both the two-drug (8.4 months) and three-drug (9 months) arms, compared with 5.4 months for standard therapy. In addition, the confirmed objective response rate was highest with the trio, at 26%, compared with 2% for the control arm.
Given the poor prognosis of BRAF-mutated CRC, these results are practice changing and represent a significant advance for these patients. The findings suggest that it may be important for patients with metastatic CRC to be tested for BRAF mutations to guide therapy. While the study was not powered to compare the triple and double regimens, future analyses will explore this.
Combination Regimen Improves Survival for Two Common Types of B-Cell Non-Hodgkin Lymphoma
Indolent B-cell non-Hodgkin lymphomas (NHLs), cancers of the immune system, are typically slow growing, with few to no symptoms; however, they may transform into more aggressive lymphomas and require treatment when they grow beyond a certain size or compromise vital organ function. Indolent lymphomas are not curable with conventional therapies; thus, the goal in treating patients is to maximize response while minimizing treatment-related toxicity. The most common indolent types of NHL are follicular lymphoma and marginal zone lymphoma. 51 In 2019, the FDA approved the first combination treatment regimen that does not include chemotherapy-rituximab plus lenalidomide-for patients with these types of NHL. 52
Rituximab is an immunotherapy that targets B cells for destruction by the immune system. Lenalidomide is a type of drug that modifies the immune system and is used to treat multiple myeloma. It works by directly inducing tumor cell death, and it works indirectly to inhibit the bone marrow, which is responsible for the production of blood and immune cells.
The AUGMENT trial (ClinicalTrials.gov identifier: NCT01938001) 53 provided key data on the efficacy and safety of the combination for the treatment of patients with follicular lymphoma and marginal zone lymphoma that has relapsed or not responded to prior treatment. AUGMENT was a phase III, randomized placebo-controlled trial of rituximab with or without lenalidomide involving 358 patients with indolent B-cell NHL with a primary endpoint of progression-free survival. Progression-free survival was significantly better with the combination of lenalidomide and rituximab compared with rituximab alone-39.4 v 14.1 months, respectively. The therapy was well tolerated, although infections (63% v 49%), neutropenia (58% v 23%), and cutaneous reactions (32% v 12%) were more common with the combination regimen. Grade 3 or 4 neutropenia (50% v 13%) and leukopenia (7% v 2%) were also higher with lenalidomide plus rituximab. Standard treatment of newly diagnosed advanced ovarian cancer consists of cytoreductive surgery along with platinumbased chemotherapy. 54 While initially effective, approximately 70% of patients relapse within 3 years. 55 Recurrent disease is often incurable.
IMMUNOTHERAPY
In the phase III SOLO1 trial (ClinicalTrials.gov identifier: NCT01844986), 56 researchers found that maintenance treatment with olaparib improved progression-free survival compared with placebo for women with advanced (stage III or IV) BRCA 1/2 mutated ovarian cancer. PARP inhibitors like olaparib promote cancer cell death by impairing DNA replication in cancers that have faulty DNA repair genes (ie, BRCA 1 and 2).
In this trial, patients with ovarian cancer, primary peritoneal cancer, or fallopian tube cancer were randomly assigned to receive either olaparib or placebo until disease progression. All 391 patients included in the study responded to platinum-based treatment following at least an attempt at surgery. Patients who received olaparib were 70% less likely to experience either cancer progression or death compared with those who received placebo after a median follow-up of 42 months. A similar advantage was still seen at 3 years. The most common adverse events were grade 1 or 2 and included nausea, fatigue, vomiting, and diarrhea. Serious adverse events were more likely among patients who received olaparib-21% v 12% for the placebo group, with anemia being the most common.
These findings led to FDA approval of olaparib for this indication and have substantially changed practice for women with advanced (stage III or IV) ovarian cancer with BRCA 1/2 mutations. 57
Bladder Cancer Survival Improves With Targeted Therapies
Advances were also seen with molecular therapies this year. While platinum-based combination therapy approaches are standard of care for patients with bladder cancer, many cancers do not respond. In addition, patients with poor renal function are often unable to safely receive cisplatin chemotherapy, leaving them with even fewer treatment options. Data on two promising new molecular targets (FGFR2/3 and Nectin 4) were presented at the 2019 ASCO Annual Meeting.
One study (JNJ-42756493, ClinicalTrials.gov identifier: NCT02365597) 58 examined erdafitinib for the treatment of locally advanced or metastatic urothelial cancer. Erdafitinib is a pan inhibitor of human fibroblast growth factor receptors (FGFR) that works to reduce blood flow to a tumor, causing it to shrink and die. The study reported treatment of 99 patients who previously received at least two courses of therapy, including 22 patients who had received immunotherapy. The overall response rate to erdafitinib was 40% overall and 59% for the patients who had undergone previous immunotherapy. Although there were no treatment-related deaths, 13% of patients discontinued treatment due to adverse events. In April 2019, the FDA granted accelerated approval to erdafitinib for the treatment of patients with locally advanced or metastatic urothelial carcinoma, with susceptible FGFR3 or FGFR2 genetic alterations, that has progressed during or following platinum-containing chemotherapy, including within 12 months of neoadjuvant or adjuvant platinum-containing chemotherapy. 59 In a second study, EV-201 (ClinicalTrials.gov identifier: NCT03219333), 60 125 patients with locally advanced or metastatic urothelial bladder cancer received enfortumab vedotin after checkpoint inhibitors and platinum-based chemotherapy failed to control the disease. Enfortumab vedotin is an antibody-drug conjugate that targets Nectin-4, which plays a role in helping cancer cells stick together to form tumors. The researchers reported on the first cohort, and the overall response rate with enfortumab vedotin was 42%. Taken together, these two studies demonstrate a completely new direction in advanced urothelial cancer, moving from multitreatment chemotherapy, to the incorporation of checkpoint inhibition, and now to molecular targeting.
Immunotherapies and Tyrosine Kinase Inhibitor Approved for the Treatment of Hepatocellular Carcinoma
Hepatocellular carcinoma (HCC) incidence is growing in the United States. It is also one of the most common cancer types diagnosed each year worldwide. 61 More than a decade ago, sorafenib became the first-approved targeted therapy against HCC. 62 Progress was then limited until the past year, when several positive studies emerged that led to FDA approvals of three new drugs for this cancer-pembrolizumab, cabozantinib, and ramucirumab.
The KEYNOTE-224 (ClinicalTrials.gov identifier: NCT02702414) trial demonstrated that pembrolizumab is promising for the treatment of advanced HCC. 63 In this nonrandomized openlabel study, 104 patients with HCC that had progressed after sorafenib or who were resistant to the therapy received pembrolizumab. Eighteen patients (17%) had an objective response (one complete, 17 partial), and forty-six patients (44%) had stable disease. Almost three-quarters (73%) of patients had adverse events, with nearly a quarter of patients (24%) having a grade 3 event. In November 2018, the FDA granted accelerated approval to pembrolizumab for patients who have been previously treated with sorafenib. 64 Cabozantinib showed a survival advantage over placebo in the CELESTIAL trial of previously treated patients with advanced HCC (ClinicalTrials.gov identifier: NCT01908426). 65 The phase III study included 707 patients who received sorafenib and had disease progression after at least one systemic therapy; the patients were randomly assigned to receive cabozantinib or placebo. Median overall survival was 10.2 months with cabozantinib v 8 months with placebo. Median progression-free survival was 5.2 and 1.9 months, respectively. Grade 3 or 4 adverse events were more common among patients who received cabozantinib-68% v 36%, respectively. The most common high-grade adverse events included hand-foot syndrome (redness, swelling, and pain on the palms and/or the soles of the feet) and hypertension. In January 2019, cabozantinib was approved for patients with advanced HCC who have been previously treated with sorafenib. 66 In patients with HCC, an elevated concentration of AFP has been associated with poor prognosis. In the REACH-2 trial (ClinicalTrials.gov identifier: NCT02435433), 67 patients with HCC and elevated AFP were randomly assigned to receive ramucirumab or placebo. The patients who received ramucirumab had longer median overall survival and progression-free survival than those who received placebo-8.5 v 7.3 months (overall survival) and 2.8 v 1.6 months (progression-free survival), respectively. Grade 3 or worse treatment-emergent adverse events were more common in those receiving ramucirumab than placebo. The most common were hypertension (elevated blood pressure), hyponatremia (low sodium level), and increased aspartate aminotransferase (a measure of liver damage). In May 2019, ramucirumab was approved as a single agent in patients with an AFP of at least 400 ng/mL and who have been previously treated with sorafenib. 68 
Immunotherapy Makes Inroads in Head and Neck Cancer
Following the initial approval of two immunotherapies (nivolumab and pembrolizumab) for the treatment of patients with recurrent and/or metastatic head and neck cancer that persists after platinum-based therapy, significant interest has arisen to define additional patient populations that may benefit. Two studies represent the first that will help to define the optimal treatment approach for these patients.
The KEYNOTE 040 (ClinicalTrials.gov identifier: NCT02252042) 69 open-label, phase III trial included patients with head and neck squamous cell carcinoma. The trial enrolled patients with cancer that progressed during or after platinumcontaining treatment of recurrent or metastatic disease (or both) or that recurred or progressed within 3-6 months of previous multimodality treatment containing platinum for locally advanced disease. Patients were randomly assigned to receive pembrolizumab (247 patients) or the investigator's choice of standard doses of methotrexate, docetaxel, or cetuximab (standard of care, 248 patients).
Median overall survival was 8.4 months with pembrolizumab and 6.9 months with standard of care. Grade 3 or worse treatment-related adverse events occurred in fewer patients treated with pembrolizumab compared with standard of care. The most common treatment-related AE with pembrolizumab was hypothyroidism; with standard care it was fatigue.
In the KEYNOTE-048 trial (ClinicalTrials.gov identifier: NCT02358031), 70 patients with recurrent or metastatic squamous cell cancer of the head and neck were randomly assigned to receive pembrolizumab alone or with platinumbased chemotherapy, or cetuximab plus platinum-based chemotherapy. With all patients included in the analysis, pembrolizumab did not significantly improve overall survival over cetuximab/chemotherapy-median overall survival was 11.5 v 10.7 months (pembrolizumab plus chemotherapy was not compared against cetuximab plus chemotherapy in this patient group). However, the median overall survival in the group of patients with higher levels of PD-L1 (a protein that helps tumors hide from the immune system) was better for those who received pembrolizumab plus chemotherapy compared with cetuximab plus chemotherapy: 14.7 months v 11 months (pembrolizumab alone was not compared with cetuximab plus chemotherapy in this group). All-cause grade 3-5 adverse event rates were 54.7% for pembrolizumab alone, 85.1% for pembrolizumab/chemotherapy, and 83.3% for cetuximab/chemotherapy.
Checkpoint Inhibitors Prolong Survival in Locally Advanced NSCLC and in Advanced Squamous NSCLC
An estimated 20% to 30% of all lung cancers are squamous NSCLC, which is associated with poorer survival than nonsquamous NSCLC. 71 Treatment of these patients has been limited to platinum-based chemotherapy. In addition, there have been no major advances in the treatment of unresectable stage III disease since the confirmation that concurrent chemotherapy and radiation improve survival compared with sequential therapy. 72 Two phase III randomized trials have suggested that these therapies are effective and safe for patients with NSCLC. In the phase III PACIFIC trial (ClinicalTrials.gov identifier: NCT02125461), 73 the addition of the PD-L1-targeted drug durvalumab significantly prolonged overall survival and progression-free survival, as compared with placebo. Patients in this study had stage III, unresectable NSCLC and did not have disease progression after concurrent chemoradiotherapy. At 2 years of follow-up, median overall survival in the 183 patients who received durvalumab was 66.3%, compared with 55.6% in the 116 patients in the placebo group. Median progression-free survival was 17.2 months for patients receiving durvalumab, compared with 5.6 months for those receiving placebo. Serious adverse events were more common for patients in the durvalumab group-29.1% v 23.1% in the placebo group. Following FDA approval, longer follow-up data showed improved overall survival with the addition of durvalumab. At an update presented at the 2019 ASCO Annual Meeting, researchers reported that at 3 years the overall survival was 57% in the durvalumab arm compared with 43.5% in the placebo arm.
The KEYNOTE 407 trial (ClinicalTrials.gov identifier: NCT02775435) 74 examined the addition of the PD-1 targeted agent pembrolizumab to carboplatin-based chemotherapy (with paclitaxel or nab-paclitaxel) in patients newly diagnosed with advanced squamous NSCLC. Both overall survival (15. 9 months v 11.3 months) and progression-free survival (6.4 v 4.8 months) were longer in patients who received pembrolizumab (278 patients) compared with placebo (271 patients). Adverse events of grade 3 or greater occurred in 69.8% of patients receiving pembrolizumab in combination with chemotherapy compared with 68.2% of patients receiving placebo and chemotherapy. Anemia, alopecia, and neutropenia were the most common adverse events in both groups. The results of this study established this regimen as the new standard of care for patients with advanced squamous NSCLC not previously treated.
Anti-CD47 Plus Rituximab Shows Initial Promise in Relapsed/Resistant Non-Hodgkin Lymphoma
Non-Hodgkin lymphoma originates in the body's lymph system and includes several types (eg, diffuse large B-cell lymphoma [DLBCL] and follicular lymphoma are two common types). For patients with DLBCL that becomes resistant to treatment with rituximab, the prognosis is poor, with a median survival of 6 months. 75 For patients with follicular lymphoma with disease that has progressed in less than 2 years after diagnosis or is resistant to combination regimens with rituximab, survival is 50%. 76, 77 CD47 is a protein that protects certain cells from the immune system-a "don't eat me" signal of sorts. While many cells have some CD47 on their surfaces, tumor cells have lots of it. This helps tumors avoid destruction, allowing them to grow and spread. High amounts of CD47 indicate poor prognosis. An investigational drug known as 5F9 (short for Hu5F9-G4) is thought to block CD47, giving the immune system a chance to identify and destroy cancer cells. Preclinical research suggests that adding 5F9 to rituximab (a tumor-fighting monoclonal antibody) may have a synergistic effect (stronger effect than just the two treatments combined).
A first-in-human, phase Ib study (ClinicalTrials.gov identifier: NCT02953509) 78 published in 2019 assessed both the safety and efficacy of different doses of 5F9 in 22 patients with relapsed or resistant DLBCL or follicular lymphoma. Patients were randomly assigned to receive one of three dosages of 5F9 in combination with rituximab.
The combination showed promising preliminary efficacy: after a median of 22 weeks, half of patients had objective response (shrinkage in the tumors), including 36% with complete response. Responses were ongoing for 91% of patients. The response rates were higher in follicular lymphoma (70%) compared with DLBCL (40%). Adverse events were predominantly grades 1 and 2 headache, anemia, and infusion-related reactions. While the study was small, the results warrant larger and longer studies.
Based on these data, the combination of lenalidomide and rituximab was FDA approved for relapsed indolent B-cell NHL. 79 Ongoing studies are exploring this combination in earlier lines of relapse and in combination with other novel and targeted therapies for patients with multiply relapsed disease. This study was funded in part by the NIH.
OTHER TREATMENTS
Lower Intensity Methotrexate Treatment of Children, Adolescents, and Young Adults With T-ALL Results in High Cure Rates Acute lymphoblastic leukemia (ALL) is a malignancy that affects a category of blood cells known as lymphocytes. ALL affects two types of lymphocytes: B cells and T cells. B cells protect the body by making antibodies against invaders, and T cells can directly attack cancer cells as well as help B cells do their job.
T-cell ALL (T-ALL) accounts for about 15% of pediatric patients with ALL, and it is more common in older adolescents and African American children and adolescents. Unfortunately, T-ALL is associated with shorter event-free survival (the time from treatment to disease progression or the development of certain symptoms) and overall survival compared with the more common B-cell disease.
Methotrexate is an anticancer drug that has been a mainstay of treatment of ALL for decades. Nevertheless, the most effective and least toxic schedule and dosing of methotrexate for T-ALL in pediatric patients has been unclear.
Two different approaches are commonly used to reach therapeutic levels (levels high enough to achieve effective treatment) of methotrexate in young patients with ALL; however, these have not been evaluated in the treatment of T-ALL. The first strategy is called Capizzi-style methotrexate (C-methotrexate, or C-MTX). It involves starting with a lower dose of methotrexate and increasing it over time. C-MTX is often coupled with PEG-asparaginase, another drug used to treat ALL. With high-dose methotrexate (HDMTX) therapy, patients receive the same high dose of methotrexate throughout treatment. HDMTX is often associated with kidney damage and other adverse events. For this reason, leucovorin (folinic acid) is started after initiating treatment with HDMTX to help mitigate toxicity.
The toxicity of HDMTX and the success seen with C-MTX in other cancers (including B-ALL) led researchers to examine which one was optimal in T-ALL. In the phase III AALL0434 trial (ClinicalTrials.gov identifier: NCT00408005) 80 led by the Children's Oncology Group, 1,000 patients were randomly assigned to receive C-MTX or HDMTX (with or without nelarabine). C-MTX treatment was superior in terms of 5-year disease-free survival and overall survival. Diseasefree survival was 91.5% and 85.3% for C-MTX and HDMTX, respectively. Overall survival was 93.7% and 89.4%. Patients assigned to C-MTX had 32 relapses, six involving the central nervous system. Those assigned to HDMTX had 59 relapses, 23 involving the central nervous system. Grade 3 and 4 adverse events during an interim maintenance phase were comparable and included febrile neutropenia and seizures. It is important to note, however, that cranial radiation was administered earlier for patients receiving C-MTX than for those receiving HDMTX, which could have influenced the outcomes.
Thus, the AALL0434 trial established that chemotherapy with C-MTX is superior to HDMTX for T-ALL as administered in the protocol. Furthermore, the trial showed the best outcomes ever reported for children and adolescents with T-ALL. It showed a 5-year disease-free survival rate of 91.5% and overall survival rate of 93.7%. In comparison, the historical overall survival rate for T-ALL was approximately 81% based on earlier clinical trials in this patient population. 81 This study was funded in part by the NCI.
Children With Resected Hepatoblastoma Can Be Cured With Minimal Adjuvant Chemotherapy
Hepatoblastoma is a type of liver cancer composed of cells that resemble embryonic tissue and is the most common type of childhood liver malignancy. Treatment requires surgical resection; however, only about a third of newly diagnosed patients have resectable disease at diagnosis. 82 These patients typically receive four to six cycles of cisplatin-based adjuvant chemotherapy, which carries increased toxicity. 83 New strategies are needed to decrease long-term effects for children with this cancer, particularly hearing damage due to cisplatin.
The phase III AHEP0731 study (ClinicalTrials.gov identifier: NCT00980460) 84 enrolled children with hepatoblastoma in four risk groups based on several risk factors at diagnosis. Results from children with the lowest risk were reported. Children in this risk group were treated with complete resection at diagnosis and maintenance therapy consisting of only two cycles of adjuvant cisplatin-based chemotherapy. Eligible patients were younger than 21 years and had histologically confirmed stage I or II hepatoblastoma (excluding those with 100% pure fetal stage I or small-cell undifferentiated histology). Event-free survival was 92% at 4 years and 88% at 5 years, based on 49 evaluable patients. The most common grade 3 to 4 adverse events included febrile neutropenia (14%), decreased neutrophil count (6%), infections (8%), and diarrhea (8%). Ototoxicity (hearing damage) occurred in one patient. One patient, out of the three who relapsed in this cohort, died as a result of the cancer. There were no treatment-related deaths.
Overall survival was maintained with a shorter chemotherapy course, and the results offer the possibility of less-toxic treatment of children with hepatoblastoma who are eligible for upfront resection. This study was funded in part by the NCI.
Promising Results of the Use of the MEK Inhibitor Selumetinib for the Treatment of Children and Adolescents With Refractory Low-Grade Gliomas
Pediatric low-grade glioma is the most common central nervous system tumor in children. While overall survival is generally high, the disease often recurs. No single treatment is universally accepted for these patients. However, standard cytotoxic chemotherapies and radiation therapy are commonly used. In the past 15 years, though, research has shown that nearly all pediatric low-grade gliomas have alterations that activate the RAS-MAP kinase pathway. Selumetinib is part of a new class of drugs called MEK inhibitors that block this process.
The Pediatric Brain Tumor Consortium conducted a phase II trial of selumetinib (ClinicalTrials.gov identifier: NCT01089101) 85 in children age 3 to 21 years who had varying forms of recurrent, refractory, or progressive pediatric low-grade glioma. The trial was composed of six groups, or strata. This publication included data for strata 1 and 3. The first stratum included 25 patients with a type of glioma called grade I pilocytic astrocytoma. This cancer commonly has mutations that should make it susceptible to selumetinib. The third stratum included 25 patients either with imaging characteristics suggestive of a pediatric low-grade glioma or biopsy-proven low-grade glioma and a clinical or genetic diagnosis of neurofibromatosis type 1. Patients in both strata received 28-day courses of oral selumetinib for up to 26 cycles. More than one-third (36%) of patients in stratum 1 had a partial response; nine had stable disease, and seven had progressive disease. However, more than half of these patients (56%) had progression (nine during treatment and five after completion). All patients in stratum 3 had some evidence of tumor shrinkage with selumetinib, including 10 (40%) partial responses. One patient experienced disease progression while on therapy; seven had progression after therapy completion. Most toxic effects were moderate, although 36% of patients required a dose reduction of selumetinib. The trial is ongoing, and data for other strata are not yet mature. This study was funded in part by the NCI.
Internet-Based Cognitive Behavioral Therapy Improves Treatment-Induced Menopausal Symptoms in Women With Breast Cancer
Adjuvant breast cancer treatments, including chemotherapy, surgery, and/or endocrine therapy, often cause bothersome side effects that severely alter patients' quality of life. For young women treated for breast cancer, this can mean menopause-like symptoms, with hot flashes and night sweats among the most common. Eighty percent of such women in one study reported hot flashes, and 72% reported night sweats. 86 Women can also experience problems with sleep quality, sexual functioning, and psychological distress. It has also been shown that these symptoms can lead some women to reduce or even to discontinue endocrine therapy. 87 Effective treatment of these symptoms is rather limited and many come with side effects. New research, however, suggests that cognitive behavioral therapy (CBT) may be helpful to reduce the burden of hot flashes and night sweats in patients with breast cancer. 88 In a study (ClinicalTrials.gov identifier: NCT02672189) 89 published this year, researchers examined the efficacy of a 6-week internet-based CBT program, either self-directed or with support from a therapist, compared with being on a waiting list for help with symptoms. The randomized controlled trial included 254 women no older than 50 years at the time of breast cancer diagnosis who had undergone chemotherapy and/or oophorectomy (surgery to remove one or both ovaries) and/or endocrine treatment. The women were experiencing treatment-induced bothersome hot flashes or night sweats. At 10 weeks, both groups using the internet-based CBT reported significant improvements in hot flashes and night sweats (the primary outcome) and sleep quality compared with women in the waitlist group. Improvements were also seen in frequency of night sweats and menopausal symptoms overall for women in the therapist-guided group. At 24 weeks, the self-guided group reported improved overall menopausal symptoms and the therapist-guided group continued to report improved hot flashes and night sweats. Both CBT groups reported decreased frequency of night sweats with longer follow-up.
The findings demonstrate that a self-guided internet-based CBT program can significantly alleviate menopausal symptoms for women with breast cancer. If validated in larger studies, internet-based CBT could provide an accessible, effective complement to medications.
FDA APPROVALS
The number of new FDA approvals in oncology continues at a rapid pace. From November 2018 through October 2019, the FDA approved 43 new cancer therapies or new indications of cancer therapies (Appendix Table A1 , online only).
RESEARCH PRIORITIES TO ACCELERATE PROGRESS AGAINST CANCER
As the organization that represents and connects the global community of clinicians who discover new treatments for cancer and deliver the latest advances to patients, ASCO first developed a set of Research Priorities to Accelerate Progress Against Cancer in 2019. The priorities for 2020, listed below in no particular order, represent promising areas of research that have the potential to significantly improve the knowledge base for clinical decision-making and address vital unmet needs in cancer care.
Identify Strategies That Predict Response and Resistance to Immunotherapies. Cancer immunotherapy encompasses a broad range of medicines and treatment approaches, including vaccines, immune checkpoint inhibitors, and, most recently, cellular therapies. These interventions have improved the outlook for multiple cancers by producing longlasting remissions that can last for years in some patients. For others, however, despite initial response to immunotherapy, resistance to treatment can later develop and the cancer can recur. Immunotherapies can also come with substantial adverse effects that can be life-threatening and, in some cases, permanent. The ability to adequately assess, and potentially predict, response and resistance to immunotherapy will lead to better outcomes for patients.
Priority focus areas:
• Identify blood-and tissue-based biomarkers that predict response to immunotherapies and long-term disease control as well as the development of resistance to therapy and adverse events • Develop predictive models and algorithms that assign risk of severe immune-related toxicities based on readily available patient data Limit Extent of Surgery by Optimizing Systemic Therapy. A wide range of therapies are recommended to patients around the time of surgery (perioperative) as well as before and after it (neoadjuvant and adjuvant treatment). These therapies aim to reduce the risk of recurrence and cancerrelated death associated with microscopic tumor spread.
Although such therapy has been associated with dramatic improvements in survival for some patients, studies have shown that the risks can outweigh the benefits for others. It is important to ensure that patients who receive these therapies are the ones most likely to benefit. Eliminating their use in those who are unlikely to benefit will be an important step in optimizing care and eliminating unnecessary adverse effects and costs for patients in whom the benefits are unlikely to outweigh the risks.
• Develop analytically and clinically valid biomarker tests with proven clinical utility to identify recurrence risk after treatment of the primary tumor and determine the best options for patients with different degrees of risk, Priority focus areas:
• Address barriers to screening and early treatment of premalignant disease • Identify premalignant lesions with a high risk for progression based on specific features and develop appropriate treatment strategies while also identifying premalignant lesions that do not require intervention • Identify specific molecular pathways that drive progression of preinvasive lesions to invasive cancer and develop interventions that can delay or prevent progression to malignancy • Identify features of the microenvironment of premalignant lesions that are associated with progression to invasive disease • Investigate novel methods for evaluation of premalignant lesions to better inform the risk or likelihood of progression to invasive disease AFFILIATIONS APPENDIX 
New Approvals Comments
New therapies or tests October 2019 Niraparib (ZEJULA) For patients with advanced ovarian, fallopian tube, or primary peritoneal cancer treated with three or more prior chemotherapy regimens and whose cancer is associated with homologous recombination deficiency (HRD)-positive status.
August 2019
Fedratinib (INREBIC)
For adults with intermediate-2 or high-risk primary or secondary (post-polycythemia vera or post-essential thrombocythemia) myelofibrosis (MF).
Entrectinib (ROZLYTREK)
For adult and pediatric patients ($ 12 years of age) with iobenguane scan-positive, unresectable, locally advanced or metastatic pheochromocytoma or paraganglioma that requires systemic anticancer therapy.
July 2019
Pembrolizumab (KEYTRUDA) For advanced esophageal squamous cell cancer.
Darolutamide (NUBEQA)
For nonmetastatic castration-resistant prostate cancer.
May 2019
Gilteritinib (XOSPATA) Indicated for adult patients who have relapsed or refractory acute myeloid leukemia (AML) with an FLT3 mutation as detected by an FDA-approved test.
Venetoclax (VENCLEXTA)
For adult patients with chronic lymphocytic leukemia (CLL) or small lymphocytic lymphoma (SLL).
Ado-trastuzumab emtansine (KADCYLA)
For the adjuvant treatment of patients with HER2-positive early breast cancer who have residual invasive disease after neoadjuvant taxane and trastuzumab-based treatment.
Ivosidenib (TIBSOVO)
For newly diagnosed acute myeloid leukemia (AML) with a susceptible IDH1 mutation, as detected by an FDA-approved test, in patients who are at least 75 years of age or who have comorbidities that preclude the use of intensive induction chemotherapy.
December 2018
Tagraxofusp-erzs (ELZONRIS) A CD123-directed cytotoxin, for blastic plasmacytoid dendritic cell neoplasm (BPDCN) in adults and in pediatric patients 2 years and older.
Calaspargase pegol-mknl (ASPARLAS)
An asparagine-specific enzyme, as a component of a multiagent chemotherapeutic regimen for acute lymphoblastic leukemia (ALL) in pediatric and young adult patients age 1 month to 21 years.
Olaparib (LYNPARZA)
For the maintenance treatment of adult patients with deleterious or suspected deleterious germline or somatic BRCA-mutated (gBRCAm or sBRCAm) advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in complete or partial response to first-line platinum-based chemotherapy.
November 2018
Gilteritinib (XOSPATA) For treatment of adult patients who have relapsed or refractory acute myeloid leukemia (AML) with an FLT3 mutation as detected by an FDA-approved test.
Truxima (rituximab-abbs)
The first biosimilar to Rituxan (rituximab) for patients with CD20-positive, B-cell non-Hodgkin lymphoma (NHL) to be used as a single agent or in combination with chemotherapy.
Larotrectinib (VITRAKVI)
For adult and pediatric patients with solid tumors that have a neurotrophic receptor tyrosine kinase (NTRK) gene fusion without a known acquired resistance mutation, that are either metastatic or where surgical resection is likely to result in severe morbidity, and who have no satisfactory alternative treatments or in whom the cancer has progressed following treatment.
(continued on following page) For the treatment of patients with advanced endometrial carcinoma that is not microsatellite instability high (MSI-H) or mismatch repair deficient (dMMR) and who have disease progression following prior systemic therapy but are not candidates for curative surgery or radiation.
July 2019
Selinexor (XPOVIOs) In combination with dexamethasone for adult patients with relapsed or refractory multiple myeloma who have received at least four prior therapies and in whom the disease is refractory to at least two proteasome inhibitors, at least two immunomodulatory agents, and an anti-CD38 monoclonal antibody.
June 2019
Pembrolizumab (KEYTRUDA) For patients with metastatic small-cell lung cancer (SCLC) with disease progression on or after platinum-based chemotherapy and at least one other prior line of therapy.
Daratumumab (DARZALEX)
In combination with lenalidomide and dexamethasone for patients with newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant.
Polatuzumab vedotin-piiq (POLIVY)
A CD79b-directed antibody-drug conjugate indicated in combination with bendamustine and a rituximab product for adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at least two prior therapies.
May 2019
Lenalidomide (REVLIMID) In combination with a rituximab product for previously treated follicular lymphoma and previously treated marginal zone lymphoma.
Alpelisib (PIQRAY)
In combination with fulvestrant for postmenopausal women, and men, with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, PIK3CA-mutated, advanced or metastatic breast cancer as detected by an FDA-approved test following progression on or after an endocrine-based regimen.
Avelumab (BAVENCIO)
In combination with axitinib for first-line treatment of patients with advanced renal cell carcinoma (RCC).
Ramucirumab (CYRAMZA)
A single agent for hepatocellular carcinoma (HCC) in patients who have an a-fetoprotein (AFP) of $ 400 ng/mL and have been previously treated with sorafenib.
April 2019
Pembrolizumab (KEYTRUDA) In combination with axitinib for the first-line treatment of patients with advanced renal cell carcinoma (RCC).
Pembrolizumab (KEYTRUDA)
For the first-line treatment of patients with stage III non-small-cell lung cancer (NSCLC) who are not candidates for surgical resection or definitive chemoradiation or metastatic NSCLC. Patients' tumors must have no EGFR or ALK genomic aberrations and express PD-L1 (Tumor Proportion Score [TPS] $ 1%) determined by an FDA-approved test.
March 2019
Atezolizumab (TECENTRIQ) In combination with carboplatin and etoposide, for the first-line treatment of adult patients with extensive-stage small-cell lung cancer.
Atezolizumab
For PD-L1-positive unresectable locally advanced or metastatic triple-negative breast cancer.
February 2019
Trastuzumab and hyaluronidase-oysk injection (Herceptin HYLECTA)
For subcutaneous use for the treatment of HER2-overexpressing breast cancer, injection is a combination of trastuzumab, a HER2/neu receptor antagonist, and hyaluronidase, an endoglycosidase.
Trifluridine/tipiracil tablets (LONSURF) 
New Approvals Comments
Pembrolizumab (KEYTRUDA) For the adjuvant treatment of patients with melanoma with involvement of lymph node(s) following complete resection.
January 2019
Cabozantinib (CABOMETYX) For patients with hepatocellular carcinoma (HCC) who have been previously treated with sorafenib.
December 2018
Pembrolizumab (KEYTRUDA) For adult and pediatric patients with recurrent locally advanced or metastatic Merkel cell carcinoma.
Herzuma (trastuzumab-pkrb) Approved as a biosimilar to trastuzumab for patients with HER2-overexpressing breast cancer.
Atezolizumab (TECENTRIQ)
In combination with bevacizumab, paclitaxel, and carboplatin for the first-line treatment of patients with metastatic nonsquamous, non-small-cell lung cancer (NSCLC) with no EGFR or ALK genomic tumor aberrations.
November 2018
Venetoclax (VENCLEXTA) In combination with azacitidine or decitabine or low-dose cytarabine for the treatment of newly diagnosed acute myeloid leukemia (AML) in adults who are age 75 years or older, or who have comorbidities that preclude use of intensive induction chemotherapy.
Glasdegib (DAURISMO)
In combination with low-dose cytarabine (LDAC), for newly diagnosed acute myeloid leukemia (AML) in patients who are 75 years old or older or who have comorbidities that preclude intensive induction chemotherapy.
Brentuximab vedotin (ADCETRIS)
In combination with chemotherapy for previously untreated systemic anaplastic large cell lymphoma or other CD30-expressing peripheral T-cell lymphomas.
Pembrolizumab (KEYTRUDA)
For patients with hepatocellular carcinoma (HCC) who have been previously treated with sorafenib.
Lorlatinib (LORBRENA)
For patients with anaplastic lymphoma kinase (ALK)-positive metastatic non-small-cell lung cancer (NSCLC) with disease that has progressed on crizotinib and at least one other ALK inhibitor for metastatic disease or with disease that has progressed on alectinib or ceritinib as the first ALK inhibitor therapy for metastatic disease.
NOTE. Data from US Food and Drug Administration. Hematology/Oncology (Cancer) Approvals & Safety Notifications. https://www.fda.gov/drugs/ resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-notifications.
